The measuring technique for diffusion coefficients which is outlined in this work is beleaved to be very suitable for routine analyses of many binary systems. It is of course necessary that (d/u/dc) is not too small as in most isotopic mixtures. If the "dropped crystal technique" cannot be used it may be possible to design an apparatus where the diffusing substance is transferred by other means to the bottom of the cell even at high temperatures.
The abundances and isotopic composition of the stable noble gases were measured in a troilite nodule from the Great Namaqualand fine octahedrite. Helium, neon and argon show a significant spallation component. The major anomalies in krypton and xenon are from neutron capture on selenium and tellurium and from the decay of extinct I 129 . The abundances of tellurium, iodine and uranium in the troilite were determined by neutron activation analyses and compared with the xenon anomalies. The results indicate that part of the excess Xe 129 is from neutron capture on tellurium and the remainder is due to the retention of radiogenic Xe 129 from the decay of extinct I 129 , about 200 million years after an initial I 129 /I 127 = 3 x 10~3.
Although there have been many reports on the isotopic composition of the heavy noble gases in stone meteorites, relatively few studies have been reported on the abundances of the heavy noble gas isotopes in iron meteorites. REYNOLDS 1 reported the abundances of four xenon isotopes in Sardis troilite and three xenon isotopes in Sardis iron. Only recently have complete xenon and krypton spectra been reported for two iron meteorites; Costilla Peak iron 2 and Canyon Diablo graphite 3 .
The isotopic anomalies observed in these two samples showed remarkably few similarities. Both the xenon and krypton spectra in Costilla Peak were characterized by a large spallation component. Radiogenic Xe 129 could not be positively identified, but an upper limit of 2.2 x 10 -13 cc STP radiogenic Xe 129 per gram of Costilla Peak iron was established. In contrast to this the xenon and krypton spectra in Canyon Diablo graphite showed only a small spallation component but contained major anomalies due to neutron capture reactions on bromine and iodine. The amount of radiogenic Xe 129 in Canyon Diablo graphite, 8.5 x 10~1 0 cc STP per gram, was greater than had been reported in any stone meteorite except Renazzo and Abee.
The iodine abundance have been measured for both the Sardis troilite 4 and the Canyon Diablo graphite 5 . The ratio of radiogenic Xe 129 to iodine in the graphite is about 350 times the value of this ratio in the troilite. This suggests that the Canyon Diablo graphite began to retain the gaseous decay product of 17 million year (m. y. ) I 129 about the same time as the chondrites, but almost 150 m. y. before the Sardis troilite.
Due to the scarcity of noble gas data on the iron meteorites and the great differences in the krypton and xenon anomalies in the above-mentioned reports, it was decided to investigate the noble gases and the tellurium, iodine and uranium abundances from a single troilite nodule. The sample used for this study was provided by the museum of the University of Missouri at Rolla. HEY 6 lists fifteen synonyms which have been used for the Great Namaqualand meteorite. WASSON 7 determined the concentration of Ga and Ge in this meteorite (under the synonym, Gibeon) and classi-fied it as a member of the Group IVa fine octahedrites. According to VOSHAGE 8 most members of this group were produced in a single collision about 400 x 10 6 years ago.
Experimental

Noble Gases
A troilite nodule weighing about five grams was taken from a cut surface of the meteorite. A piece of this nodule weighing 218.4 mg was mounted in a sidearm (hamber so that it could be dropped into a molybdenum crucible for gas extraction. The sample was heated at ~ 100 °C overnight to remove surface contamination and then dropped into the previously outgassed molybdenum crucible. The sample was melted by radiofrequency induction heating and the evolved gases cleaned on titanium at 850 °C. The noble gases were separated into four fractions by adsorption on charcoal and analyzed in the following order: helium and neon, argon, krypton, and finallv xenon.
The gases were analyzed statically in a Reynolds' type 4.5 inch 60° sector mass spectrometer 9 . The spectrometer was calibrated before and after the experiment by subjecting air spikes of approximately 0.01 cc STP to the same procedure of analysis as used for the sample. The amount of each noble gas in the sample was obtained by comparing the peak heights from the sample with those from the air spikes. The isotopic compositions reported here were corrected for mass spectrometer memory by extrapolating the observed ratios to the start of the analysis. The errors reported in the isotope ratios are one standard deviation (o) from the least squares line through the observed ratios and do not take into account any systematic error from background. Results from blank analyses using the same procedure for the hot molybdenum crucible showed no significant contamination peaks in the noble gas region, except at mass 78.
Tellurium, Iodine and Uranium
The tellurium, iodine and uranium contents of Great Namaqualand troilite were determined by neutron activation analyses. The chemical procedure was essentially identical to that reported by GOLES Approximately 20 mg of iodine carrier was added to each sample and monitor. Following several cycles of iodine extraction into carbontetrachloride and backextraction into aqueous NaHS03 , the iodine was precipitated as Ag I, filtered, dried and mounted on 2 inch stainless steel planchets for proportional counting. Blanks containing distilled water sealed in the same polyethylene capsules as used for samples and monitors were analyzed with each experiment.
The Ag I precipitates were counted for gross ^-activity in a gas-flow end window proportional counter having a background of 12 counts per minute. The abundances of iodine and uranium were determined from two samples irradiated for 25 minutes. Due to the relatively small neutron capture cross-section of Te 130 and the long half-period of I 131 , the tellurium abundance was determined on a separate sample which had undergone a two hour irradiation.
Results and Discussion
Helium, Neon and Argon
The abundances and isotopic composition of helium, neon and argon are shown in 21 and Ar 38 /Ne 21 ratios were appreciably smaller than in the iron phase, but the ög2i/öFe2i ratios were larger than in Great Namaqualand. In Table 2 Table 1 A determination of the CI 36 activity in the Great Namaqualand would make it possible to determine the actual cosmic ray flux on this sample and would also test the hypothesis of SCHAEFFER and FISHER 16 that the meteorites with low CI 36 activity have low He 3 /Ar 38 ratios.
Krypton
The abundance and isotopic composition of krypton in the troilite are compared with krypton from troilite and graphite nodules of Canyon Diablo in Table 3 . The isotopes are normalized to Kr 86 because this isotope has essentially no spallation component 2 ' 17 . The excess of each of the light krypton isotopes relative to atmospheric krypton are shown in Table 4 Table 4 , these are most likely to effect the £ 84 value where the excess Kr 84 amounts to only 2% of the total Kr 84 . In contrast to this the excess Kr 80 , Kr 82 and Kr 83 are 55%, 6% and 33%, respectively, of each isotope's abundance. Tentatively, it appears that neutron capture on bromine and selenium are responsible for the krypton anomalies in the Great Namaqualand troilite. CLARKE and THODE 18 assigned the krypton anomalies in Canyon Diablo troilite to these same neutron capture reactions.
Xenon, Tellurium, Iodine and Uranium
The isotopic composition of xenon in the Great Namaqualand troilite is shown in Table 5 . The xenon content is approximately equal to that in the iron phase of Costilla Peak, but almost a factor of 10 smaller than that in the troilite phase of Sardis. Within experimental error, the isotopic composition of xenon in the Great Namaqualand troilite is identical to the primordial xenon in Murray 22 , except at mass 131 and 129. In order to determine the origin of these anomalies, the abundances of elements most likely to have contributed to the medium-weight xenon isotopes were determined by neutron activation analyses.
The iodine, tellurium and uranium abundances in the troilite are shown in Table 6 . The iodine and uranium contents in the Great Namaqualand troilite are similar to those in Canyon Diablo troilite, but the tellurium content of the Great Namaqualand troilite is greater than that reported in any troilite phase by GOLES and ANDERS 4 . In spite of the chalcophilic nature of tellurium, GOLES and ANDERS found the abundances of tellurium in troilite to be about equal to the tellurium content of carbonaceous and enstatite chondrites. The tellurium content in the Great Namaqualand troilite, 18 ppm, corresponds to an atomic ratio Te/S = 1.2 x 10 -5 if the troilite is assumed to be pure FeS. This value is in close agreement with the cosmic Te/S ratio reported by SUESS and UREY 23 .
Sample
Tellurium Table 5 . Xenon from Great Namaqualand troilite and other meteorites. Within experimental error the xenon spectrum in the Great Namaqualand troilite is identical to the primordial xenon spectrum in Murray, except at mass numbers 129 and 131.
From the data in Thus the I 129 -Xe 129 formation interval for the Great Namaqualand troilite appears to be in close agreement with the I 129 -Xe 129 age of the Sardis troilite but appreciably longer than the I 129 -Xe 129 age of Canyon Diablo graphite 3 . The presence of excess Xe 129 from neutron capture reactions on tellurium in the troilite phases of both Sardis and Great Namaqualand are consistent with the proposed synthesis of I 129 in the solar system 30 and Te 128 -Xe 129 dating of meteorites 31 .
